Metabolism of malondialdehyde by rat liver aldehyde dehydrogenase.
Mammalian liver contains a group of pyridine nucleotide linked aldehyde dehydrogenases [E.C. 1.2.1.3] which are present in high specific activity and possess wide substrate specificities. Malondialdehyde (MDA), a difunctional three-carbon aldehyde thought to be toxic, is generated during membrane lipid peroxidation in hepatocytes. The role of aldehyde dehydrogenase (ALDH) in the metabolism of MDA was tested in vitro with subcellular fractions and semipurified cytosolic preparations from rat livers. The cytosolic fraction accounted for virtually all of the MDA (50 microM) metabolizing activity observed in the postnuclear supernatant fraction. The rate of MDA disappearance was relatively low in the mitochondrial fraction and was not detectable in reaction mixtures which contained microsomes. Rat liver cytosol contained two ALDHs with MDA metabolizing activity. These enzymes were separated by DEAE-cellulose ion exchange chromatography and had apparent Km values of 16 microM and 128 microM for malondialdehyde. Mitochondria contained an ALDH enzyme with lower affinity (Km of 7.3 mM with NAD+) for malondialdehyde. These data show that rat liver contains at least three ALDH enzymes which oxidize malondialdehyde.